Examination of protein sequence homologies. VI. The evolution of Escherichia coli L7/L12 equivalent ribosomal proteins ('A' proteins), and the tertiary structure.
Sequence homologies among 23 complete and two partial sequences of ribosomal 'A' proteins from eukaryotes, metabacteria, eubacteria and chloroplasts, equivalent to Escherichia coli L7/L12, were examined using a correlation method that evaluates sequence similarity quantitatively. Examination of 325 comparison matrices prepared for possible combinations of the sequences indicates that 'A' protein sequences can be classified into two types: one is the "prototype" from eubacteria and chloroplasts, and the other is the "transposition type" from eukaryotes and metabacteria, which must have resulted from the internal transposition of the prototype sequence. The transposition type of eukaryotes can further be classified into P1 and P2 lines. Sequences of the P1 line are closer to those of metabacteria than to those of the P2 line. Eleven gaps, as deletion or insertion sites of amino acid residues, are necessary for an alignment of all the sequences. According to the crystallographic data for the C-terminal fragment (CTF) from E. coli L7, all the gaps involved in the CTF are located between segments that correspond to structural and functional elements such as alpha helix, beta strand, turning loop or hinge part. The existence of specific "preservation units" in these molecules is suggested. In contrast, the transposition site is located at the center of an alpha helix element that is involved in a folding domain, indicating that the transposition event was extremely drastic.